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+ 8:30 a.m. et m—gw
Breakfast at NJTPA W?W enthic Commumty Analysis
(receipts available) (T. lannuzzi)
« 9:00a.m. ~ Summary and interpretation
Introduction * 11:30am,
(G. Mancini) Fish Community Analysis
- Participant introductions (D Ludwig)
— Safetyflogi: ping ~  Summary and interpretation
- Onenlauon and presentation format e 12:00 a.m. LUNCH
" BCh Sources Identificat - 130 pm.
ources ldentification
. sl Prehmma Sediment Quali
"?e‘t“é"w" 9 & brief dioxin sources identification Triad SQ? & Toxicity Iden%ca-
(D Farley) tion Evaluatlon (TIE) Analysis
+ 10:15a.m. (T. lannuzzi)
Habitat Quantification -~ Summaries and interpretation
(D. Ludwig) . 2 30 p.m.
— Summary and interpretation Flca| Discussions and Q8&A
+  10:45 a.m. BREAK (All) _
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Agenda (cont’d)
«  3:00 p.m. b BOD. p.m. ADJOURN
Action Items/Next Meeting e

{G. Mancini)
- Possible dates
— Dioxin sources identification analyses
—~ Other presentations?

Meeting Overview

Welcome and participantintroductions
Safety, logistics and housekeeping
Handouts and supplemental materials
Agenda and format

833920002



Meeting Obje'c':-ﬁves

Summarize and-interpret-data
Characterize study area

Present and discuss source analyses
Engage Q&A and discussion
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Bs in the PRSA

PRSA sediments contair ’chfbncentrations of

Numerous potential sources of PCBs to PRSA
sediments have been identified — these “PRPs” include
historical users and handlers of PCBs and PCB-
contaminated products.

PCB-contaminated soil and/or groundwater exist(s) at
many of these PRPs’ upland locations.

Many of these PRP locations have historical and/or
present day discharge pathways to the PRSA.

Additional investigation will reveal more PRPs — both
within the PRSA as well as the PRRI area. =
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 PCB contamiha‘“tﬁiﬁ'fn_;,w;i;;f‘:fs;idiments important

from a Risk Assessment standpoint.
* Fishing Ban in-place since mid-1980s in
Newark Bay complex, including the PRSA.

* Many sources are present.
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* As manufacturing products;

=S Ll
Electrical capacitors and transformers
Vacuum pumps

Hydraulic fluids

Heat transfer systems

Adhesives

Paints and inks

Plasticizers o i
Cutting oils and de-dusting agents

* As contaminants in recycled oil

 Inadvertent generation, from processes such as:

Pigment manufacture
Dye manufacture

as-Aroclors, for uses including:
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Focus to date only on PRSA = to assist USEPA
in identifying PRPs for PCB contamination.

Presented to USEPA on 18 December 2001.

Future focus on the PRRI area will yield
additional PRPs.

Evidence more readily available regarding PCB
sources than dioxin sources — most sites are
typically sampled for PCBs, but not dioxins.
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Gathered evidence on-approxir ately 75 PRPs.

PRPs identified are: useré/handlers of PCBs, operators
of sites with PCB contamination, or entities using
processes known to inadvertently generate PCBs.

|dentified from publicly available records, including:
— USEPA enforcement and compliance records

— NJDEP site remediation records and files

— local city records

— product sales records

— PRP responses to CERCLA 104(e) requests.
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. Evaluated evid for- ach PRP location

to identify historicall 6r present day
discharge pathways to the PRSA.

« Compared evidence for each PRP location
to the PRSA sediment chemistry near the

site’s discharge pathway(s).
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- PRSA sediment-ehemistry was reviewed
to identify areas of peak concentrations of
PCBs.

» Both Aroclors and dioxin-like congeners
were utilized:

— Aroclors historically utilized in sampling of
upland sources.

— Dioxin-like congeners are utilized to assess
risk in sediments.
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 PCB Aroclors consid

1221 1248 1260
1242 1254

* Dioxin-like PCB congeners considered are:

BZ77 BZ118 BZ157 BZ189
BZ105 BZ126 BZ167

BZ114 BZ156 BZ169
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Grouped sediment data for each Aroclor and congener
— Highest individual measurement
— Top 5% of detected concentrations
— Top 25% of detected concentrations

Each sampling location is a “core” — typically
representing 3 to 6 individual sampling depth ranges.

The sample locations were evaluated as to their
proximity to PCB sources, and the sample depth ranges
were evaluated to help approximate the period of PCB
discharge.
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PCB Aroclor and Congener Source
Areas in the PRSA
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 There is Ublqu‘ltn
PRSA sediments.

» Despite the wide-spread nature of this
contamination, PRPs can be identified.

* Further investigation will yield additional
PRPs.
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PCB PRP Locations and PCB Source Areas in
Point No Point Reach of the PRSA
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UNDERGROUND FLOW ROUTE
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PCB PRP Locations and PCB Source Areas
h Along Point No Point Reach Eastern Riverbank
LEGEND:
%,Ug TIDALLY INFLUENCED FLOW
(%] TOP 25X PCB AROCLOR OR CONGENER
CONCENTRATIONS. INCLUDES ALL SIGNIFICANT
® STORM SEWER QUTFALL CONCENTRATIONS FROM PCB AROCLORS AND
CONGENERS WITH LOW OCCURRENCES OF HITS.
CSO OUTFALL
XZOB RI CORE BORING LOCATION
HISTORIC AND PRESENT DAY OUTFALLS
omte— TRIBUTARY OR DISCHARGE ROUTE TO THE PASSAIC RIVER
: PRP FACIITY QUTLINES o = e o= me UNDERGROUND FLOW ROUTE
. HIGHEST PCB AROCLOR OR CONGENER CONCENTRATION TRANSECT 8 1995 SEDIMENT SAMPLING TRANSECT
230+00 USACE RIVER STATIONING
. TOP 5% PCB AROCLOR OR CONGENER CONCENTRATIONS
Lucent/Western
Electric (AT&T)
89,000 ppm_total PCBs in site sois
3,800 ppm _Arocior 1260 in_site soils
PCB tronsformers ond PCB fluid storage on site
o { Acoctor (‘mccwuJﬁ [ Arocior mw(;nhzrtm <
Y o
oA A0i7 ] L—?‘ﬁnji—m o sramner f o et
62108 183 BIns w0
Bz 13 [T
S6A047 T80 | 0K 82717 a7 87157 45
[TA[5] 72 18 18 Powr
it 260 206034 11248 | 3250 8277 29 B
N [82:05 {78 ASST) INT
B3a |71 Do‘"vsc RIVE RE“CH
82105 75 "z: 210 - E4M s 71,0),
7 [
B3rse 135 Arociors 1016, 1221, 1242, 1248, 1254, and 1260 in sois, N4
u::; :!7 qr ., and lagoon.
- Cora 2_%_2 SN SN SN 82180 [}
Arodior - ongener (et 20604A | T 4490 8277 3
20205; ocr fone oo :zms g“ ﬁjﬂ_ —_jencs 30 a
6718 1130 nm; "530—' [Sarpia [ Arodor
1Y
20206€ :;;577 ;o 87nd |25 200028 (240 |
62105167 826 2
hia 1220 un; a‘
;3 ] H
" C— | SnerTio .
67185 129
Tora 303 20605 [ 1738 | 4720 /
Somple onc. .angerer \C. 20
203084 TR :zn :‘ B2iis |19 -10+00
— B e e ——— .
ey, : it 22
:g: ‘,7’ B2157__ |89
82167 |33
: - :;::; e (208062 -]
; 20310a (124813350 YL ] 709056 [ 1238
187 82108180 34|
B4 1 [ Somple |
208024
82118 1216
. - -
e ———
. ok
v 208068
X OURBANR2. 00UB4XLY
L Ones, (FFa"REF™
. PACERT/O .
B/11/02 SYR-34—S0L CuS LA z
DIPP4083/PREA /ORBEAGAL.DNG ‘V

833920020 b




P PRP Locations and P ource Areas Aiong Point No Poin !
B R h West Ri bank
N t
i
eacC estiern niverpan |
\EGENG:
wg TIOALLY INFLUENCED FLOW
® STORM SEWER OUTFALL
@ €S0 OUTFALL
A MSTONC AND PRESENT DAY QUTFAUS
Arocior 1248 (3400 ppm). Arocior 1254 {430 pom). and
Aroclor 126G (120 po wn_site 3oils ond gsh piles. TRANSE, : PRP P/ T
[Totol #CBs {BO ppm) n building dring ond trenches | €T s ACUTY QUTUNES
Bayonne Barrel
v hemicai Leama MGHEST PCS AROCLOR OR CONGENER CONCENTRATION
d D g
an Tum -
Tank Lines 1 ,
. YOP 5K PGB ARGGLOR OR CONGENER CONCEMTRATIONS ﬁ
g
() TOP 25 PCB AROCLOR OR COMGENER ’:“ ;
Acocior 1254 (18 ppm, CONCENTRATIONS. INCLUDES ALL_ SIGNIFICANT =¥
ond Aroclor 1260 (23 ITRATIONS FROM PCB. AROCLORS AND — -
ppm) in_site soils CONGEMERS WITH LOW OCCURRENCES OF HITS.
. XZOB R CORE BORNG LOCATION
Arocior 1248 (0.892 ppm) ond Arocior TRBUTARY OR DISCHARGE ROUTE TO THE PASSAIC RIVER
1260 (3.55 ppm) in site sois
R SR UNDEROROUND FLOW AQUTE
TRANSECT 8 1903 N SEDIMENT SAMPLING TRANSECT
230+00 USACE RIVER STATIONING
Corw 201 |
| Sampte [ Arodor | Cone. (peb) | Congener | Cone.
201014 2189 Core 207
20106 [138) [ 900 167103 |m Arocier | Conc, | Conganer | Conc,
I 207024 il [T22200 ¥3)
Sun/Arkansas [ezios 175
it = - o pe,
[ Somgte | Arociar | Cane. or [Conc Il
Consol/Reilly 26205 Sros_feo azize 115
Tar/DuPont snsy 18
20206 B277 ’_32 B1167 3%
A0S [1) 82169
207034 | 1248 3100
Ashland
Chemicat _ — =
Sample | Arodior | Conc. .
204054 [1248 14910 W
125 TR
Up to 3000 ppm Aroclor 1248 in Sun ond Arkonsas droinage sediments| 82169 0.086
7800 pom Aroglor 1248 Irom Arkongoy Chemicol former pond oreg —
un_uyeq boiter with PCB heot tronster fyid 20704 | 124813310 8277 132
‘Arkonsos monufoctured textie chemicals inciuding Rome 780
retordonts - A
Fociity s in Foundry Street
complex ond locoted 7126 14.2
adjocent to PCB w——
contaminated Arkansos site.
82169 0.079
B0 ppm Tolal PCBs m JocAily waste moterials, tanks, eic.
[Faciity utiized hot_oil heat exchanger systems with PCO ais | Tore 708 N
_ __ __ Aroclor | Conc. ‘m:i Ce jener | Conc.
208024 | 1248 7% 48277 82
v 82105 | o8
a4 e8
B2118 250
‘ B2156 23
ety e [ ZOSS - 52137 157 )
. PAGEREY ¢
e et S A . 82163 0.083 j .
I.0WG :
H

833920021 :




Crucible
Steel/
Guyon Plpe

PCB PRP Locations and PCB Source Areas in
Harrison Reach of the PRSA
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PCB PRP Locations and PCB Source Areas Along
Harrison Reach Northeastern Riverbank
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PCB PRP Locations and PCB Source |
Areas in Newark Reach of the PRSA e \
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PCB PRP Locations and PCB Source Areas Along
lggmwareach Eastern Riverbank
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PCB PRP Locations and PCB Source Areas in Kearny and

Arlington Reaches of the PRSA
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PCB PRP Locations and PCB Source Areas Along Kearny Reach
- Western Riverbank -
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PRSA sediments contain-elevat
PCBs. o
Numerous potential sources of PCBs to PRSA
sediments have been identified — these “PRPs” include
historical users and handlers of PCBs and PCB-
contaminated products.

PCB-contaminated soil and/or groundwater exist(s) at
many of these PRPs’ upland locations.

Many of these PRP locations have historical and/or
present day discharge pathways to the PRSA.

Additional investigation will reveal more PRPs — both
within the PRSA as well as the PRRI area. =
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T

on Sources of Dioxin

In the PRRI Area
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PRRI Area

There exist PRPs thathandled products and employed
processes utilizing chlorlnffe I phenols — just like the
former Diamond site.

There exist PRPs that handled chemicals and employed
processes identified by USEPA as associated with the
formation of dioxins.

Sampling for dioxins at these PRP locations has been
limited; but dioxins were detected where sampling was
conducted .

Many of these PRP locations have historical and/or
present day discharge pathways to the PRRI area.

Additional investigation is required. =
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* Provides bacléb round on the formation of

dioxins.

» |dentifies more than 100 PRPs in the area
associated with actual or likely dioxin
generation.

 Provides evidence regarding 5 of these
PRPs.
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bectlves

* |dentify key habttats that" remain in the
PRSA

» Characterize/quantify shoreline habitats in
the PRSA

« Delineate intertidal mudfiats

TERRA SOLUTIONS, INC.
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_Mevthods

R Y

« Visual/videotape-suryey-of shorelines
throughout PRSA in Fall 1999 and Spring
2000

« Low and high tide surveys

 Classify/quantify shorelines into four
categories — aquatic vegetation, bulkhead,
riprap, mixed vegetation

S
B v
TERRA_SOLUTIONS, INC.
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Shoreline Habitat Classification ‘»Cat-ego-ri‘es

Category Description

Aquatic vegetation Represents shoreline habitats composed o ergent wetland plant species such as Spartina
alternifiora or Phragmites. Areas of 8 Q’fiuaﬁc vegelabon often occur as nammow bands of vegetation
near the top of the intertidal zone, typically with intertidal mudfiat below.

Bulkhead Consists of horizontal or vertical wood timbers, metal sheet pile, or large stone blocks constructed to
form a vertical face perpendicular 1o the water surface

Riprap Includes cobble to boulder-sized stone and/or concrete rubble placed along the shoreline on a
sloped bank
Mixed vegetation  Represents areas with aquatic veg intersp d (I lly and/or longitudinally) with riprap

and/or bulkhead. Areas of riprap shoreline with significant over-hanging riparian vegetation were
also included as mixed vegetation o acknowledge the minor contribution to aguatic habitat provided
_by the adjacent

_Typical Bulkhead

SR

4@.[.
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- Bulkhead, Riprap, Outfalls

i
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~—ShorelineH:

PRSA =

R Han Left Bank®
Shoreline Habitat Type  Linear Feet Percent of Total Linear Feet Percent of Total
Bulkhead 1,219 16% 4,994 63%
Riprap 4,128 54% 2,873 I7%
Mixed vegetation® 883 12% 0 0%
Aquatic vegstation 1,407 18% [1] 0%
Total shoreline (feet) 7,637 7,867
Notes:

® Right bank facing downstream (e.g., westem/southern shoreline).

® L eft bank facing downstream (e.g., eastem/northemn shoreline).

© Mixed vegetation refers to areas of aquatic/upland vegetation interspersed with riprap or
© bulkhead and areas of riprap shoreline with significant overhanging riparian vegetation.

Left Bank®
Shoreline Habitat Type  Linear Feet | Linear Feet Percent of Total
Bulkhead 4,524 39% 3,131 25%
Riprap 4,508 38% 4,037 32%
Mixed vegetation® 2,171 19% 3,409 27%
Aquatic vegetation 519 4% 1,917 15%
Total shoreline (feet) 11,722 12,494
Notes:

“ Right bank facing downstream (e.g.. western/southern shoreline).

® eft bank facing downstream (e.g., eastern/northern shoreline).

¢ Mixed vegetation refers to areas of aquatic/upland vegetation interspersed with riprap or
¢ bulkhead and areas of riprap shoreline with significant overhanging riparian vegetation.

833920039



~~Shoreline Hab ira stiomforthe
«.PRSA= Newark.Reach

» : Left Bank”
Shoreline Habitat Type  Linear Feet 5 Total Linear Feet Percent of Total
Bulkhead 6,860 81% 5,973 7%
Riprap 1,562 19% 1,796 23%
Mixed vegetation® 0 0% 0 0%
Aguatic vegetation 0 0% 0 0%
Total shoreline (feet) 8,422 7,769

Notes:

® Right bank facing downstream (e.g., western/southern shoreline).

® Left bank facing downstream (e.g., eastern/northem shoreline),

© Mixed vegetation rafers to areas of aquatic/upland vegetation interspersed with riprap or
© bulkhead and areas of riprap shoreline with significant overhanging riparian vegetation.

e,
TEREA SOUTIONT, WC:

i

SRR LR S B s N

Left Bank®

Shoreline Habitat Type  Linear Feet i Linear Feet Percent of Total
Bulkhead 4,802 90% 3,214 62%
Riprap 526 10% 800 15%
Mixed vegetation® 0 0% 1,189 23%
Agquatic vegetation 0 0% 0 0%

Total shoreline {feet) 5,328 5,203

Notes:

? Right bank facing downstream (e.g., western/southern shoreline).

® Left bank facing downstream {e.g., eastern/northern shoreline).

° Mixed vegetation refers to areas of aquatic/upland vegetation interspersed with riprap or
° bulkhead and areas of riprap shoreline with significant overhanging riparian vegetation.

833920040
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Left Bank”
Shoreline Habitat Type Linear Feot Percent of Total
Bulkhead o 0%
Riprap 30 4%
Mixed vegetation® 655 96%
Aquatic vegetation 0 0%

Total shoreline (feet)

Notes:

® Right bank facing downstream (e.g., westemn/southern shoreline).

® { eft bank facing downstream (e.g., eastern/northem shoreline).

¢ Mixed vegetation refers to areas of aquatic/upland vegetation interspersed with riprap or
° bulkhead and areas of riprap shoreline with significant overhanging riparian vegetation.

THRRA SOLUTIONS, INC.
13

q{{ F

RightBank' JLeft Bank® Total Shorsline
Shoreline Habitat Type  Linear Fest Percent of Tn'al Limar Feet Percent of Total Linear Fest Percent of Total
Bulkhead 17,978 53% 17,312 51% 35,290 52%
Riprap 10,794 32% 9,536 28% 20,330 30%
Mixed vegetation® 3,054 9% 5,253 15% 8,307 12%
Aqualic vegetation 1,926 6% 1,917 6% 3,843 6%
Total shoreline {feet) 3:Ll5_2 34,018 67,770

Notes:
nght bank facing downstream (e.g., wastern/southem shoreline).
® Left bank facing downstream (e.g., easﬁemlnorthem shoreline).
© Mixed vegetation refers to areas of aquatic/upland vegetation ir p with riprap or bulkhead and areas of riprap shoreline
© with significant overhanging riparian vegetation,

14 i
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SHBER Cpdge

 Intertidal

degraded)
* Frank’'s Creek confluence area

— Limited
* Lawyer’s

— Mixed Phragmites australis and Spartina

stand

15

Key Habitats in PRSA

mudflats (aithough very

Spartina alterniflora stand
Creek confluence area

Ty

e

16

pical ,M_th‘dflat Area
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_Typical Mudflat Area
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Estimat

Losses |n t ewark Bay Estuary

Year merAeregr =nGifintlative Percent Loss
Pre-18162 24,466 -
1870 18,166 26
1905 15,790 36
1932 11,968 51
1940 11,180 54
1954 8,738 64
1966 5,574 77
1976 3,570 85
1989 3,058 88
1997 2,921 88

a Based on sum of mapped wetlands in 1870 and reported wetlands
losses for period of 1816 through 1867. =

THRRA mNC.

i

_.Tributaries in the Lower Passalc Rlver‘ and Newark Ba

SRR R Ry

Creeks, and

AR AR R »E*@R;\&}.‘?\N““"y REIERE

River/Creek

‘éd Length Lost

; v {ml)
Bound Creek and Tributaries 18.1
Maple Island Creek and Tributaries 13.2
First River and Tributaries 6.0
Unnamed Passaic Tributary Creeks 0.7
Kearny Marsh Tributaries 1.2
Great Meadow Brook and Tributaries 6.3
Oyster Creek and Tributaries 23
Upper Newark Bay Tributaries 10.9
Other Newark Bay Tributaries 20.2
Total Lost 76.6

T
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Lawyer’s Creek Confluence with PRS

A e R RS T

21

_Frank’s Creek

22 T
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. Conclusions

- Wetlands limited-prinarily to degraded
intertidal mudflats and fringe vegetation
» Maijority of shoreline (>80%) consists of

bulkhead and riprap = very little habitat
value

» Less than 10% of the shoreline area
contains aquatic/wetlands vegetation

SE=m
FRERRA SOLIONT, NG,
2 =
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benthic invertebrate community in PRSA
to Mullica River reference area

» Contrast differences between stations in
PRSA

» Conduct sediment quality triad (SQT)
assessment

833920047



Methods

« Fall 1999 and Spring 2000 sampling

« 3 replicate samples per station (middle sampling
grid)

» Modified Van Veen sampler — biologically active
zone (about 0- to 6-inch depth)

« ldentification to lowest practicable taxon

» Assessment of community structure/composition
metrics =

VERRA INC.

s | =

« High inter-station-variability in both PRSA
and reference area

» Seasonal variability

* Many “impacted” stations in PRSA

833920048



Jazon RA FREA Tmxon
Amphipoda Mysidaces
Ampstaca 20 x x Neomyzis srackcana x
Comphhem lscuire x
Hemertinia
Pmion x x x x o s * * * x
Lapiochetus phmuie e x x X Otgochases
Stolts naste x oksde x
Tublcades
Sham poas. Enchyroma * x
Macome 1. x x x x Prodda lempledort x
M oonais x Limncin m. x x
x
Secaposs imm. Tk W hak chaaise x x
Cabinactes sepidua x n o] x
Crenpon septemepinose x
Palsemenates pugps x Peiychben x N
Palaemoneies %. x Eteone hetorcposy x X x
Hotoromastia SomA x x x X
Oiptors - M x Lascransle cutvet x x x
Carslopogon LaNosceloplos faght X x x
Prociedhis sa. x x piesoyt x
Paychoda 35, x X
. o x Mooz eloria wida X x x x
I~ x x
rapose Spio 3p. x
Chbdoles poaca x Sheplobioapis benacsl x
Oyathors pole. X - — —
Rrynchocosia
Aneiden )
5

-~
Metri
- -Metrics.....

Metric

Number of individuals mbers of individuals in a particular sample may indicate thet

ic species (e.g, tubificid oligochaeles or othsr tolerant

Number of taxa The total number of species (or taxa) In a sample, Low numbers of taxa indicate patentially sirassed areas.

Shannon-Wiener Diversity H' & ly known as 'sH'. itisa of species diversity that has been widely usad
throughout the bidogical iterature. in general, low diversity values (e.g., 1.0 or less) may indicate a pdlentially
more stressful environment han communities with higher diversity values (e.g., 3.0 or mors).

Pletou's Evenness. The minimal level of between ob. d spacies and thoss from a hypotheticat
aggregation of spacies that hawe maximum diversity. Higher evenness values suggest a greater ‘equitable
distribution of individuals® among taxa whereas low values suggest that this distsbution s less apparent.

Brilouin’s Diversity A more refined version of Shannon’s H' that is an estimate of diversity that is ree of sampling emor.

Swartz’s Dominance index This index ia defined as tha minimum number of Laxa that mekes up 75 percent of the sample abundance. The
greater umber of taxa that conprise 75% of the sample, the grealer the diversity in thal sample,

Viginia Province Index of Blotic infegrity (IBI)  The Virginia 1BI uses a variety of benthic metrics that consider funclional and structural siementa of the benthic
invertebrate community, Values of 181 calculated at "impacted” sites that are within the range of values calculated
in reference areas are considersd simiar,

€
—
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Descri RN

Percent abundance of crustacea In geners, crustacea (particularty. amphipods) are largely recagnized as taxa that are sensitive to poliutants in
aquatic environments. Thelr presence in sampies (expresaed ss a percent of the total number of species) is
considered a good indicator of non-toxi: conditions and favorable habitat in the substrate.

Parcent poliution-tolerant mainly by opp that will typically dominate {or co-dominale) sampies in
stressed aquatic The sum of in thess taxa are calculated and expressed as a relative
contribution (%} fo the total number of individuals in the sample.

Number of flener W” Brilouin Swartz's Virginian
Individuals Number Diversity Evenness Diversity Dominance  Province
Station nd/m’ of Taxa {H) () (H) Index Biotic Index
PRSA
1 2,855 4 0.40 0.29 0.38 1 -1.6
2 1,072 4 0.64 0.46 0.63 1 -0.84
3 1,261 7 1.0 0.51 0.98 2 0.72
4 1,145 3 0.23 0.21 0.22 1 -1.1
5 1,507 4 0.50 0.36 0.50 1 -0.62
6 725 6 0.76 0.43 0.75 1 0.86
7 681 5 0.60 0.38 0.59 1 -0.24
8 754 5 0.79 0.49 0.78 1 -0.042
9 1,290 4 0.7 0.51 0.71 1 -6.8
10 1,087 2 0.069 0.10 0.067 1 -7.0
11 11,913 3 0.71 0.64 0.71 2 -66
12 9,971 2 0.29 0.42 0.29 1 -56
13 217 [ 1.6 0.90 1.6 4 0.090
14 1,493 2 0.36 0.52 0.36 1 96
15 1,623 4 0.71 0.51 0.70 2 -9.3
Reference Area
21 841 8 15 0.73 15 3 1.7
22 1,609 8 0.73 0.35 0.72 1 1.7
23 101 3 095 _ 087 __ 091 2 0.73 —
o ARG
TIERIA,_SOLUTIONS, TRG.
8 g__.
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Statl Cristag##=>"0rg
PRSA
1 8% 2%
2 20% 0%
3 8% 14%
4 4% 0%
5 3% 0%
& 16% 0%
7 4% 2%
8 17% 6%
9 0% 93%
10 0% 99%
11 0% 100%
12 0% 100%
13 27% 13%
14 0% 100%
15 0% 99%
Reference Area
21 2% 0%
22 94% 0%
23 57% 0%
[~ S
TIERRA INC.
. ==
P

--ASSeSSMmen
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Number of Taxa

L E
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—Benthic-triVETtEBIate
- -Assessment:-Pielou

Pislou's Evenness Value
s 8 o o o & o e
S 8 2 & 8 8 8 =
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Britloutn Diversity (H) Value
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PRSA Refsrence Location PRSA Rederance Location

1999 2000 s
TRRRA SOLUMIONS, WNC.
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Swartz’s Dominance Index

.
3.0
]
;
g 18
3
oo
PRSA Reference Location PRSA Raference Location
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1999 2000
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Virginian Province Biotic Index
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Percant (%) Abundance of Crustacea
g
*®

¥4

E

2
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PRSA Reference Area PRSA Reference Arsa
N=45 N=9 Nuis Nes

Fa 190 Spring 2000

[

Abundance of Pollution-Tolerant Organisms

120%

Percent (%) Abundance of Poiution- Tolerant Organisma

PRSA Refarsnce Ares PRSA Reforsncs Arss.
N=as N=3 N=is N=w
Fal 1899 Spring 2000
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Virginian

; Province
T . Swartz index of Abundancs of
Number of Number of Prelou g5 Biotic  Abundance of  Pollution-
Indlviduals Taxa Shannon's H'  Eveness 8rillouin's H index integrity C {olerant Taxa
above below below below below below
R below below above
Arearange Arearangs Arearange Arearange Arearange Arearange Arearanga Reference Arem Reference Area
Poor {>1,609/m%) (<3} (<0.73) (<0.73} {<0.72) (<1} (<-0.73)  range (<57%) range (>0%)
within
Refarence within within within within within within
Area range within Refi Refe Area within
101 - Area range Arearange (0.73 Arearange Arearange Arearange Arearange (- range (57 - Reference Area
Good 1,609/m?) 3-8 - 1.5} (0.73-0.87) {0.72- 1.5) (1-3)  073-1.7) 94%) range (0%)
below above above above above above
Reference  Reference above above
Arearange Arearange Reference Ares Arearangs Arearange Arearange Arearange Reference Area
Excelient (<101/m?) (>8) range {>1.5) (>0.87) (»1.5) >3) >1.7)  range (> 94%) NA

Note:
- NA - Not applicable

THRERA INC.
19 =

—Quali
—.Station.Co

Naowic 3 7 )
o, of mawidusie | s o—]
No.of Taxa
Abundance of G rustecen

Abundance of Tolerant Taxa '

Note:

' For thw numbes of individuals and sbundance of folersnt taxs metrics, ihe foklowing ranke were aasigned to sach PRSA snd Reference Area compatison: 1) above reference range = poor;
) within reference r ange ® good; ) beiow refare nce range = xcelant. For the rem sinkg meirics , 1he following rank s were Eszigned for @ sch PRSA/Refarence Area comparieon: a) above
reforonce & res = excefient; b) within refersn Ge area = good; c} b elow rfers nce ared = poor

20
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ComnmnﬂyCon&hon
wesasfrypethie PRS-

. Poor
e e

« Benthic invertebrate:communities in PRSA
are different than those in the RA

» PRSA has high number of pollution-
tolerant taxa, low number of crustaceans
(pollution-sensitive) = chemical impacts

« “Quality” of benthic invertebrate
community varies between PRSA
stations — generally poor relative to RA
) e e v
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F|sh Commu nity Characte rlzatlon

i b e B S e B S s

Objectives

» Characterize fish-ecommenity of PRSA
semi-quantitatively on a seasonal basis
(Late Summer/Early Fall 1999, Spring
2000)

» Use surveys to confirm/select
representative species for contaminant
tissue sampling program

» Conduct qualitative pathology investigation
on fish not collected for tissue samples _

THERRA ING.

2 —

833920058



Methods

* Three target samphm;g a‘réas/statlons in
PRSA — lower, middle, and upper river

» Multiple gear types — gill nets, eel traps,
minnow traps, crab traps

* Intensive fishing effort in Late Summer/
Early Fall 1999 (herein referred to as Fall

1999) and Spring 2000 — driven by tissue
targets

.,@.,

» Length, welght artﬂ““ﬁzatkfdlogy information
collected for several species

* Minnow traps set at 15 PRSA stations to
collect mummichog tissue samples

» Abundance, dominance, and catch-per-
unit-effort (CPUE) calculated

» No reference area for fish community
investigation _

833920059
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e A T

i

and Springmzﬂﬂﬂ

Common swFish Caupht
Name - . Fall 1999 Spring 2000
American ecl Anguilla ;o.m;q@w i X
Atlantic menhaden Brevoortia tyranms X X
Atlantic silverside Menidia menidia X

Blueback herring Alosa aestivalis X X
Bluefish Pomatomus saltatrix X

Bluegilt Lepomis macrochirus X

Brown bulthead Ameiurus nebulosus X
Channel catfish [Ictalurus punctatus X

Common carp Cyprinus carpio X
Gizzard shad Dorosoma cepedianum X X
Green sunfish Lepomis cyanellus X

Inland silverside Menidia beryllina X

Largemouth bass Micropterus salmoides X

Mummichog Fundutus heteroclitus X X
Redear sunfish Lepomis microlophus X

Spotted hake Urophycis regio X
Striped bass Morone saxatilis X X
Striped killifish Fundulus majalis X

Summey flounder Paralichthys dematus X

Weakfish Cynoscion regalis X

White catfish Ameiurus catus X
White perch Morone americana X X
h g X

THERRA NG,

i
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Number of Fish Caught in the PRSA |

3500

3021

g

®Fal 1989
@ Spring 2000

Number of Fish
@
8

e 132
s % R S

American Atantic Atantic Gizzard  Mummichog Siriped bass Whita perch  Other
ool menhaden  silverside shad Species

Spacles

;

EAtlantic menhaden
K Gizzard shad
@ Striped bass
8 Whits parch
WBiue Crab
Dinland silverside
O Mummichog
“Other Species” category W Other Species
includes biueback hering,
bluefish, bluegill, brown
bulihead, channel catfish,
comimon carp, green
sunfish, largemouth bass,
redear sunfish, spotted
hake, striped killifish,
summer flounder, weakfish,
:‘;:f’m and white Excludes incidertal catch =
. for each gear types {e.g., ————E——mu (1 TN

8 sitversides in gill nets).

833920061



PU

“Other Species™ category
includes biueback herring,
bluefish, bluegill, brown
bulihead, channel catfish,
common carp, green
sunfish, largemouth bass,
redear sunfish, spotted
hake, striped killifish,
summer flounder, weakfish,
white catfish, and white
sucker.

9

f heﬁ,EnBSA%mx

oo

-
>4
p o
of.
1383

@ Atlantic menhaden
@ Gizzerd shad

3 Stripad bans

B White perch

D American Eel

B Blue Crab

O Murnmichog

B Other Species

4.8%

Excludes incidental catch
for each gear types (e.g.,

siiversides in gill nets). DERRA SOLUTIONS, INC.

“Other Species” category
includes blueback herring,
bluefish, bluegill, brown
bulihead, channe catfish,
common carp, green
sunfish, largemouth bass,
redear sunfish, spotted
haks, striped killifish,
summer flounder, weakfish,
whita catfish, and white
sucker.

10

Combined Fall 1999

ominance o

3

i R

19%

Excludes incidental catch
for each gear types (e.g.,
silversides in gill nets).

833920062



CPUE for Fish Collected by Gillnet from the PRSA

L]
5
4 |
@ Fall 1999
3 (| | W Spring 2000
O Bath Seasons
2 1~
1 -
0 i
Atlantic Blueback Bluefish  Commoncap Gizzad shad Siriped bass  White parch __
menhaden herring %"“ -
“ TERRA ID::E:'IIONSI N
e
N o
CPUE for Fish Collected by Gillnet from the PRSA
SRR £8P L PR % SoRE 55 3 R R e 2
18
14 4
12 1
10 —
BFal 1999
8 M Spring 2000
C1Both Seasons
ol
N
o Total af spacies ﬂ;
TRRRA Sw NG,
12

i
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| Station 01/Fall 1999

W Station 01/Spring 2000
0 Station OB/Fall 1999
0 Station 08/Spring 2000
W Station 11/Fakl 1999
B Station 11/Spring 2000

Atlantic Blueback Bluefish Common  Gizzard shad Siriped bass While perch .
menhaden herring carp oY
17 =
P e

O Station 01/Fall 1998

08/Fall 1909

I Station 11/FaKl 1888

@ Station 01/Spring 2000

2000

(S Station 11/Spring 2000

Total All Species

=
TERRA &?_& INC.
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American eel 230-630 166 102" 20- 499

Adtlantic menhaden 57 86-375 307 67 9-691 340 154
Blueback herring 9  225-265 240 13 95 - 197 130 29
Bluefish 6  176-335 247 68 53-112 9.7 23
Brown bulthead 2 278-280 279 1.4 320-321 321 0.7t
Channel catfish | - 193 - - 78 -
Common carp 7 460-730 562 88 1,400 -3,487 2573 N7
Gizzard shad 50 352-495 442 29 391-1,763 1103 275
Striped bass 43 206 - T30 396 137 88 -3,682 933 924
Weakfish 2 220-234 227 10 102 - 143 123 29
White catfish 4 122-360 280 09 237-764 482 244
White perch 164 132-310 206 40 41 -428 16l 90
White sucker t - 425 - - 965 -
Notes:

* Only intact fish for which L were available (length, weight) were included in this analysis.

* SD = Swndard Devistion =

[ S—
THRRA SOLITIORE, TRC.
15

i

CPUE for Mummichog Collected from the PRSA

100

BFall 1998

W Spring 2000
OBath Seasons

Catch per Unit Effort

- —
TRRRR SOUMOH, TR,
18

|
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Station sp*
Fall 1999 39
Spring 2000 35
Combined Total 3.9
Females
Length Range Aversge Lemgth Length  Weight Range Average Weight  Weight
Statien (n) {mm) (mm) sp* @ [ sp*
Fall 1999 1785 40-t1? 70.1 16.6 1.0-31 57 50
Spring 2000 157 45 - 130 79.2 16.5 1.0-28 79 5.0
Combined Total 1972 40 - 130 70.8 16.8 1.0-31 5.9 5.1
Sex Ratle
Statien M:F
Fall 1999 1:1.45
Spring 2000 1.0:0.99
Combined Total 1:1.40
Notes: e
" - -
* SD - standard deviation TRERR e

[

18

Sampling No. of CFdB§™ No. of
Event Collected” Traps Set CPUE
Fall 1999 1269 262 4.84
Spring 2000 231 88 2.63
Combined Total 1500 350 4.29
Notes:

? This number includes crabs collected that were not measured in
? length-weight analysis.

MERRA NC.

[

833920066



Length Weight
Sampling No. of Range Average Length Range Average Weight
Event Crabs (mm) (mm) sp' ® &) sp*
Fall 1999 1,210 64-192 121 16 34 - 269 106 39
Spring 2000 229 161 - 158 110 16 13-217 85 29
Combined Total 1,439 61-192 119 16 13 - 269 103 38
Notes:
* SD = Standard Deviation
—
THREA SOLUTIONS, WNC.

e B O B ey B8«

« Not a community survey- -

* Focused collection effort for supplemental fish
tissue data — edible fillets for human health risk

assessment

» Target species:
— American eel
— Caftfish (i.e., catfish or bullhead)

— Carp

« Multiple sampling gear types
* One week sampling effort

THERRA NG,

i
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| SupplementaIF |shCo|Iect|on Efforts
S ge’i‘é%@ﬁmﬁmﬁ“ﬁi ‘

Date Rze0L P ——Sn0o1 iAz00T
Specien i
ITITH T RTHIRIN
f i3 5535 BE : ’!igg i3 !fgg } !ig
wcelier-J| R ER RS HI HERR Y RHHIIFNHHIINY
T 3 N S
H ) N e
& 1 2 T e T P
L S 5 [ ) I T [P
P 2 SIoIIoIIz
K2 T T I e T T
o 0 r 0 e e m e e e -
v Y 3 3 5 D BT
2 2 3 M= = e e - o e
3 v 3 H b et
‘rotines t T L T B ——
2 ¥y e e e e e e e e
< T e I T [ R o U
s 1 zzozocozcs et e
: TToIzoozlDos e el
prets R R El ] ] T~ - = = = = - =
PorIziizziiooioooo g SR EEEE
reva— S TSI B T SN WL [ ] T T AT T 5T
Note:
- # sampling nat conducted -
-
TERRA SOLUTIONS, INC.
A =
e

Conclusmns» o

£

* PRSA fish commun‘lty:ls hmlted -
dominated by mummichog and blue crab

* Diversity appears low — likely due to
habitat limitations

. -
22 —'—%w'_‘
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e SRR
TRRHA SOLUTIONS, TNC.

" The Sediment Quality Triad

Sediment:€hemistry
(contaminafitanalyses)

' . Benthic

Sediment Toxicit Invertebrate
(laboratory Communities
bioassays)

(community analyses)

W""‘L‘T@M
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"~ SQT Potential Scenarios

+

- - - Strong evidence for mmﬁm contaminastion

+ - - Chemical contaminants are nof tox ilable

- + . | hemical of physical d exist that are causing toxicity

Impacts are not caused by chemical contamination

Chemical contaminants may be causing toxicity

Ui hemical or physical conditions exist that are causing toxicity and community impacts
Chemical contaminants are not bioavaikble or community alterations are not due to toxic chemicals

Notes:
"+" = contamination, toxicity, and/or comenunity akerations present
".* = contamination, toxicity, and/or community alterations absent

I

TERRA SOLUTIONS, INC.

,‘,4 h

Objectives
Compare sedimge -Detween the

PRSA and Mullica River reference area

Develop a qualitative, weight-of-evidence
description for each PRSA station

Rank and compare relative sediment
quality among stations

Identify which physico-chemical variables
may influence sediment toxicity and/or
benthic community alterations in PRSA

e BRI eeees.
TERRA Sgg? NG,

833920070



Meihods

« Chemistry, toxieity:-benthie-eommunity

analyses documentedwmwprevnous
presentations

 Preliminary statistical analyses
~ Comparison of PRSA to Reference Area (RA)
— Sediment quality guideline quotients (SQGQs)
— Nonparametric Spearman correlations

* PRSA station classifications

+ Weight-of-evidence assessment

)

e W
TiERHA SOUONS, RE.

Steps in the SQT

Compare to Seciment Quality SEDIMENT
TOXICITY

Guidelines (SQGs)
Compare cantrol and test
‘sample survival
Gulegorize sumples as nontoxlc, mv:!‘r?:ncus
narginady toxic, or taxic Y (Bic)

Qualitatively describe BIC
at aach station

Calculaie community matrics
Compare PRSA and RA
community metrics

m"@'—m‘ 5
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s
PASSAIC RIVER s’
1989/2000 SAMPLING STATIONS //

=Sampling=Stationgeins=

the PRSA and Mullica
=River.Reference-Area...

MULLICA RIVER \
1989/2000 SAMPLING STATIONS
\
\

THRRA SOLUTIONS, INC.

;

PRSA Sediment Chemistry Data

» Described in detaitin-iay 29, 2002
presentation

» Chemistry data from central sampling grid
at each ESP station used in SQT —
synoptically collected with toxicity and
benthic invertebrate community data

833920072
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R R

-~ =
THRRA SOLUTIONS, INC.
9 Figure 1. Passaic River Study Area and Sampling Stations _
i i Y
Zi RN
Chemicals Evaluated in the SQT
Inorganic Chemicals ic Anpstic Hydrocarbons (PAHS)

Ahminum Waight PAHs (13)" [H-PAHs)

Antimony Percen Weight PAHs (13)" [L-PAHs}

Arsenic Total Organic Carbon i Total PAHs (13)"

Barium Salinity R

Berylium pH Semivolatie Compounds

Cadmum 1,4-Dichiorobenzens

Calcium Organatins 2,4-Dichiorophenal

Chromium Dibutytin bis(2-Ethyshexyl)phihaiate

Cobalt Monobutytin Butyl benzyl phihsiats

Copper Tributyltin Carbazole

lron Dibenzofuran

Lead Peasticides/Herbicides Dibenzothiophens

Magnesium Total DOT Di-n-Butyiphthalate

Manganese DirOctylphthalate

Mercury Polychiorinated Biphenyls (PCBs) N-Nitrosodiphenytamine

Totat PCBa - Sum of Homologua
Nicket Groups
Potassium
hovinsted Dibanzo-p-Dioxins and

Selenium Furans (PCDDVFs)

Siver WHO TEQ(Fish)

Sodium

Thatlium

Vanadium

Zinc

Notes:
® Calculated using a limiled congener set (13 PAHS) a5 described in Long ot al., 1995, e
P
TERRA INC.
10 i
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mSﬂmma"ryﬂo*f‘*g*e’dmnt*ﬁwfow%mW

Bavium
Borylum
Cadmium
Calcium
Chromium
Cobait
Copper
ron
Lead

mphg 3,300 3 5,460 13 6775
Manganese mpkg 25 E) 861 i3 538
Meraury mpkg 0.81 3 58 11 EX)
Nickel mpkg 32 5 48 ) 40
Polasskom mpky 1130 a 3,930 13 27%
Selenum mgkg ND 13,13 22 11 1
Shver mpkg 14 3 a9 4 k)
Sodium mpkg 880 15 8,440 1 4018
Thatium mphkg 0.48 3 37 15 2
Vanadium mphg Pl 3 55 13 4“4
Zinc mgkg M6 2 641 1 341

s
“Ammonia Nitrogen mpkg__ 1 81 3 530 17 396
Percent Fines 1 30 3 ] 14 73
Total Organic Carbon mgkg hi 9,300 a 48,700 8 33,913
Saleity ppth A 0.59 i) bt i) 67
pH pH Units 1 6.8 15 8.4 6 12
Nota:

" 142 delection kmit used % calculate average i staon valus was a non-detect
NO = ot detecied.

—mampling GngmeME,RSAWSta&tlonsm(ﬁcgom.g)mW

Analyte - N
- oo i i
I i i4 12 0.85

Dibutyin mrw&’ ) 12 93

Tributytin wgikg 15 R ea 89 7 26

Total ODT ughkg 15 ND 4,5,10,15 1210 [ 178
Poly Ip (PCBs)

Tolal PCBs - F Groups _pghkg 15 907 3 2610 15 1,736
yeh

PCDO/F TEQ(Fish) ughg 15 0.18 3 24 (X 0.54
yey

LMW PAHs. pgkg 15 2770 3 9,020 11 5.838

HMW PAHs ugkg 15 10,800 3 39,200 11 23,333

Tolal PAHs ughkg 15 13,600 3 48,200 1 29,167
mi

1,4-Ok uokg 15 ND 89;11,12 180 4 [

24D ughg 15 NG 11315 560 14 1,080

bis(2- Emmnmmm ugkg 15 6400 3 33,000 i1 13333

Butyl benzyl p ugkg 15 100 3 360,000 11 24,854

C ughkg 15 170 B 2,750 8 915

O ughg 15 ND 2,410, 1215 1,100 1 984

Din-Octylp ugkg 15 ND 6-8; 11-13 980 9 1,180

Di ughkg 15 ND 6.7.8,12,14 €40 1 778

Di ughg 15 65 204 1 i83
T TR-NRiosodiphenylamine 1glkg 15 ND 780 15 058
Note:

® 1/2 detection Himit used to cakulate average If station valus was a non-detect
ND = not detected.

i ;}lll
H

12
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Ratio-to-Reference (RTR) Calculations for PRSA

Shading indicates & rako greater han 1.0, inciudes NO vakies.
ND - not daiscled in the Relersnce Arse

R - rasult vase for s chemical was rejected
1%

3

Ratio-to-Reference (RTR) Calculations for PRSA (cont.)

Shading indicates & raia greaier than 1.0, inchudes ND vakse.
ND - not delocked in the Reference Arsa

R - resuk vaiua for this chemical was rejacted

833920076



« Average concentratiprrofindividual
chemicals divided by respective SQG

« Average of these ratios calculated for each
station to give SQGQ

+ Sediments can be classified based on
average SQGQ

10 PRI1

012 0.084 0.096 0012
13 017 015 01}

PR12

LMW PAHs 0.049
HMW PAHs 0.055_ 0.044
Total PAHs 0015~ 0.012_ 0018

0683 068 073 0688 050

056 081

072

063 045 057 030 081

PCODFs
23,7.8-7CO0 ND ND __ND_ 0010 D.010 0022 0006 0.014 0020 0.013 0.014 0028 0011 0.012 0.014 0012 0092 0.01%

Semivolatii
EoTER T =T I—— R

Notes:

Dieldrin and chiordane were nat detectad In the PRSA and Refersnce Arsa middie sampling grid in the Fall 1989 ESP sampling event.

Shading indicates ratia of greater than 1.0 .

R - Rejecied sample vaiue ey

NO - Not detected TRARA $OLIONE NG, o v

18
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Sediment Quality Guideline Quotients (SQGQ)

saca

ER-M Quotient (PAH Calcul Cu, Pb, Hg, H-PAH, L-

categories) PAH, YWWW ODY, and 2n. PAH
categories c ot al-(1995) with ofw 13 PAHs as listed in

the individust PAHs ER-MQ below. "

ER-M Quotient (PAH Calculated us ing ER-Ma for the fofiowing chemicaia: As, Cd, Cr, Cu, Pb, Hg, 2
) Y Diban{a,hjanthrac sne, Acenaphihiene, Acenaphthy lene, Anthra cene,
Benz[a)anihracens, Benzo{alpy rena, Chry sene, F luoranthens, Fluorens, Naphthalens,
Phananthrens, Py rene, Total PCBs ( homologue gr oupe), Ag, Total DDT, and Zn.

$QGQ ER-M + Mn Calculatad us ing ER- Me for the following chemicals: As, Cd, Cr, Cu, Pb, Hg, H-PAH, L-
PAH, Total PAHs, Total PCBs (homologue groups), Ag, T otal DDT, and Zn phus &
banchm ark vaiue for Mn. PAH catagories ¢ aiculated using the m sihod of Lo ng et 8l
(1985) with only 13 PAHs as listed in the individual PAHs ER-MQ abave.

SQGQ ER-M + BEP  Calcuiated us ing ER- Ma for the following chemicaia: As, Cd, Cr, Cu, Pb, Hg, H-PAH, L-
PAH, Total PAMs, Tolal PCBs (mmdomngups) Aa T otal 0OT, and Zn phae a

benchm ark value for bie(2- cajculated using the
method of Long sl al. {1995) with onl y 13 PAHs nlhhdlnlvaMPAHu ER-MQ
above.
3QGQ ERM + Calcutaled us ing ER- Ms for the following chemicale: As, Cd, Cr, Cu, Pb, Hg, H-PAH, L-
PCODVF TEQ PAH, Total PAHs, Total PCBs (homalogue groups), Ag, T olal DOT, and Zn pius a

benchm ark vaive for PCDD/F TEQ. PAH categor iss calculaied using the m elhod of Long
ot al. (1995) with only 13 PAHs as listad in the individual PAHY ER-MQ  above.

$QGa Alt Calculated us ing ER- Ms for tha following chemicals: As, Cd, Cr, Cu, Pb, Hg, H-PAH, L-
benchm arks PAH, Total PAHs, Tolal PCBs (homologus groups), Ag, T olal COT, and Zn plus
benchm ark vakes for Mn, snd PCDD/F TEQ. PAH ¢ ategories calc ulated using the
method of Long el al. (1995} with ont y 13 PAHs as fisled in the individual PAHs ER-MQ
above. =

SQGQs for the PRSA and RA

Station  ER-M Quotient Q
{(PAH categories) (PAH Wid BEF  PCDDIF TEQ ks

PRSA s

1 1.9 15 g 22 18 19

2 1.6 14 1.5 16 15 15

3 0.86 079 0.61 1.0 0.80 0.86

4 1.9 16 1.8 22 18 2.0

5 1.7 16 1.6 18 15 16

6 1.8 1.6 1.7 1.9 17 1.7

7 25 19 23 27 23 2.4

8 1.8 15 1.7 20 17 1.8

9 33 25 s 34 34 3.0

10 1.9 1.5 1.8 2.1 18 1.9

1 25 2.2 23 31 23 28

12 2.0 1.8 1.8 23 1.9 20

13 2.4 1.8 19 23 19 2.1

14 2.0 1.6 1.9 2.1 18 19

15 2.1 1.8 2.0 2.3 20 2.1
Reference Area

21 0.22 0.15 0.22 0.23 0.21 0.21

22 0.15 0.10 0.15 0.16 0.14 0.15

23 019 012 0.19 0.19 0.17 0.18

-
SOLUTIONS, INC.
20 =

833920078



Reference Area

-

by -

Sediments based

e B i O
- »..& 2 S

Sediment Number ol SQGs Average
Type Exceeded SQGQ Value
1 0 <0.50
2 1-4 0.51-1.0
3 5-9 1.1-24
4 210 22.41
Notes:

PRSA-specific classification system.

Reference Area stations contain Type 1 sediments.

21

TERRA SOLUTIONS, INC.
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Steps in the SQT

CHEMISTRY

Compare to Reference Area

Compare to Sediment Quaikty
Guidslines (80Gs)

&

of PRSA
Campara conirol and {est
sampls survival

BENTHIC
Cat e samples as nontoxic,
[ arcinaty e, tore l r nEnrEsRaTE |

Qualitattvely describe BIC
at sach station
Compare PRSA snd RA
community metrics

— - —
2 =

- PRSA Sediment Toficity Data

 Described in detait
presentation
« Sediment for laboratory toxicity testing

collected from central sampling grid at
each ESP station

riMay 29, 2002

24 =
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Sediment Sample Toxicity

Nontoxic

Marginally toxic

Highly toxic

Source: Long et al., 2000

25

A sample is considered:

e

if  mean survival was not significantly different (p > 0.05)
from negative controls

if  mean survival was significantly lower than in negative
controls (p < 0.05) but exceeded 80% of average
survival in controls (amphipods) or exceeded 64% of
average survival in controls (polychaetes)

if  mean survival was significantly lower than in negative
controls (p < 0.05) and < 80% of average survival in
controls (amphipods) or < 64% of average survival in
controls (polychaetes)

-
TIERRA w INC.

(——
Toweity: Toxicity
Category
SUCH M e AN o BB g (Polychaste
Station i) S N . Survival]
PRSA ) )
1 70 R T ] Nonlax ic
2 68 Highly toxic 100 Nonlox ic
3 a8 Nontoxic 100 Nonlox e
4 85 Nontoxic 100 Nonlox ic
5 i Nontoxic 2% Nontoxic
6 72 Mar ginalty toxic 100 Nonlox ic:
7 % Marginalty toxic 96 Nonloxic
[ Q Highly toxic 100 Noroxic
L] 46 Highly loxic 92 Nontaxic
10 75 Mar ginalty toxic 100 Nonlox ic
1" 78 Nontoxic 82 Nontox i
12 48 Highly toxic N Marginally Toxic
13 70 Highly toxic 92 Naontaxic
14 a6 Highly foxic 100 Nontaxic
15 68 Highly toxic 26 Nontoxic
Refererics Arsa
2 95 Nontoxic 100 Nontox ic
2 ”° Nontoxic 100 Nonlax ic
23 73 Nontoxic 26 Nontox ic
Laboratory Controls
1 ] 100
2 2 96
Note:
Data was arcsine squa re root lransformed, which made tha dats mest ANOVA
assumpbons then a one- tail I-lest with equal varianc s was performed 10 see which ==
stalions were significantly diffarent from the nagative con rols. Py
TERRA SOLUTIONS, INC.
26 o
A——
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== 1999 PRSA

Wlassmcatlons

i
e

TIERRA SOLUTIONS, INC.

i
Lg:
i

{
]

Foce
H
i

Ba

w...«...1999PRSA

t‘ﬁ;‘*%‘;'fﬁlasmflcatlons

B
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Steps in the SQT

CHEMIBTRY
]

Compars to Sediment Guality
Guldelines {3QG)

community present‘ib‘n
» Sediment samples for benthic invertebrate

community analysis collected from central
sampling grid at each station

» Community structure and composition
metrics used to classify PRSA stations
relative to RA

833920083



~=@Quralitative™
—-Station-Com

Makrlc 1 F] ]
No. of Indwidusle | TS goed
No. of Taxs ¢ good
Abundance of C rustacea z
Abundance of Toherant Taxa ' good

Mote:

* For the numbar of indvidusls and abunduence of tolerant taxe metrics, the following ranks were assigned 10 esch PRSA and Refersnce Area comparison: 1} above reference range = poor;
b) within reference 1 ange = good: <) below refere now range = sxcellent. For the remaining metrics . the following ranka wers aesigned for ¢ ach PRSARaference Area com parieon: a) above
refarence a rea = excelent; b) within referen ce ares = G0Od; C) b elow refers Ce area = poor

THARA NC.
31
S AR
Steps in the
CHEMISTRY
m R
4
Compars to Sediment Guialtty SEDIMENT
Guidelines {8QGs) yoxiciry
Compara control and test
ample survival
BENTHIC
Categorize samples as nontoxic, INVER'
[ warginally toxlc, or toxlc l oonuu:asrrm) ]
community metrics
32
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Statistical analysis methe NOAA National

R

Status & Trends Program

+ With a large number of variables, a Bonferroni correction
must be applied to the alpha level (a = 0.05) to reduce
Type 1 error (chance of false positive result)

» Bonferroni correction = _alpha level = 0.05 = 0.001
# of variables 47

» A p-value < 0.001 must be used for a correlation to be
statistically significant

=
P . Y
TIERRA SOLUTIONS, INC.
33

|

Nonparametric Correlations Between Sediment Chemistry, Toxicity,
and Benthic Invertebrate Community Metrics

Arrpipod
Anatytn ] Survive
Tnerge

Akmirum u amr

Antimony. " o

Arvenic 8 asn

Savium 18 .48

Boryhum 18 @37y

Cadmium 8 0.

Calcum 18 11

Chwomium 18 03

Cobek 18 021

Copper 1 .32

o 1

Load I 041

Magnesiom 1 asw

Manganese 18 3%

Mercury " .30

Hockal " 0.081

Potaysim 3 as2s

Seiwrnm » 0284

Siver 8 o401

Sodium 1

Thetium “ Qan

Vanadum 8 aaen

Zine: 4 0178

SEM-AVS" 3 0000

Ammonie Nargen i o000 o478 .21 ©.1% 0.007 0338 0.2 o0 o288 0.208
1 004 408 0,102 0,017 6042 o108 0. 0.7 0z 1M
18 0152 a.2m a.107 0% a4z 0221 o118 0354 a4 Pl

ToC " Far-y 2. 0047 w121 0154 ans 0012 o281 aur 0.2%
18 0041 43n o €.081 S0t o142 0068 ¥ 429

Netas:

Using ol apeiyvm (47} p mwsl b S Q001 for m sipniicant corrsieion o exiet.

et
M valuse ware et it of tha comelaian anstyals.

* Staticre with

34
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Nonparametric Correlations Between Sediment Chemistry, Toxicity,
and Benthic Invertebrate Community Metrics (cont.)

Porcend
Poiution.
Aompipod Tollorant
% L Orgenieme
Oloudylin 7 015 0.208 QT RS e 4203 as17 0.0 2.6 0.547
Monobutylin 7 0.581 0.088 0.1 -0.081 0.043 0084 DM 0.213 0188 0.181
Tbuylin w RErY o.Mz o4 2.3% 013 axs 450 oo aws o4
Tokai DOT » aeme o ous 2% 0.040 o218 0.8 oar aar o4m
Total PCBe (hamakogue) ® 0.3% o8 Qs P 02% o582 .55 008 008 05
PCOOV TEQ (Fany 8 X" 0 a2 5% 018 <50 o480 s 0.5 0.8
PAde
3 o4 0.225 .30 0.267 0.0M . o.0 018 ans -as60
LPAte i asm a2 Py <100 a8 e 430 oom aam
Tolal PANS AL Q.30 o -0.200 024 0.001 o224 0.383 0.3 a0 0.3%
Compounds

1.4-Dichiorobenene 1 0001 012 a.0m o0 aoes o118 0.906 010 203 0.0
2 i oo 0.1 2.002 0,001 0151 04 0.087 2011 0.0 085
Bla(2-iryhenphinaiats 18 o a2 0420 0.3 X -2.308 -0.405 0.008 .83t 0817
1= £2.033 [.200 o1, [ ony 0.348 on2 0.087 a1 ©.09

Cartamie 13 D.02¢ 0.241 0.0 o aner 0.2 U7 0.4 [ RE- Q084
Dibwraturm " a0 o2 a1z 02 [ 03 () 03 Lm 0.0
Obenacthophens 8 047 0.z 0.220 % 0.02e 0170 0.308 0w o545 0.3
Ohntatyichitalets 18 0014 229 aom Q138 0.060 012 o188 aote o1 -aces
Di-noctyphibaete 1. 028 2045 £.105 oun [ ans 2108 013 o208 0774
NNt 18 2002 £.2% S0 anm 0210 923 9,180 aca7 am o8

Notes:
Using & Bonfercni-aciusted aipha level based on t rumter of snelytes (47), p muside $ G001 ko § sigrikcant corielon o mnt,
> vasiuss warn kefl ot of the cometatior anatysie,

ik

“Assumptions-of

e
e

Ammonia Nitragen » 203 Dibenzathiophece i 0437
Percent Fines 18 o048 Din-butyipliuiste 10 0014
pH 18 0452 Oin-actyprihaiate 10 Q238
Toc 18 FX) N-irosodiphenyiemine 10 0002
Satoty 18 041

36
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Spearman Rank Correlations of Sediment Quality Guidelines and
Toxicity and Benthic Invertebrate Community Parameters (n=18)

Survival _ Individuste TRt
ER-MIG (PAH categories)

ER-MQ (PAH individual) 0491 0238 -0.311

SOGQ ER-M + Mn 0.5838 0275 -0.408

SQGQ ER-M + BEP 0523 0.282 0372

S$QGQ ER-M + PCDDF TEQ -0.544 0.261 -0.384

SQGQ A benchm arks -0.497 0.236 -0.368
—— ———

Notes:

M,vﬂbuodmlmmmbovdvdytu(!).pmul(blio.mhlmﬂmemh\hm
4

A SoumoNs, WE.
krg

4244 WA i

Concordance of Triad Eomponents

Sediment =
Station Type Wﬁ%'“&meiﬁon Agreement
13 3 Highly to: “(500d - Excellent No
1 3 Highly toxic Poor Yes
2 3 Highly toxic Poor - Good Yes
3 2 Nontoxic Good Yes
4 3 Nontoxic Poor - Good No
14 3 Highly toxic Poor Yes
5 3 Nontoxic Good No
] 3 Marginally toxic Good No
7 3 Marginally toxic Poor - Good No
8 3 Highly toxic Good No
15 3 Highly toxic Poor Yes
9 4 Highly toxic Poor - Good Yes
10 3 Marginally toxic Poor Yes
11 4 Nontoxic Poor No
12 3 ﬂighly toxic Poor Yes
Note:
Stations ordered from downstream to upstream in PRSA. o
TS wE
8 =4
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SQT Uncertainties

. Unidentified/unana‘tyzmggjgh:emicals could be
impacting sediment toxicity and benthic
invertebrate community structure

» Seasonal effects on sediment toxicity, sediment
chemistry, and benthic invertebrate community
structure and composition

» Role of chemical synergy in sediment toxicity
and benthic invertebrate community structuring

* No SQGs available for many detected chemicals
i
a0 TERRA SOLUTIONS, INC.

 Elevated levels of CREMIEAISTONIHA at many PRSA
stations relative to Refererce-Area

* No clear spatial gradients in chemical concentrations
present in the PRSA

+ Sediment quality guidelines exceeded for a number of
chemicals at multiple stations

* Amphipod toxicity detected in PRSA samples — no clear
spatial gradient

« Amphipod toxicity not likely caused by single chemical or
physical factor

» PRSA benthic invertebrate community structure and
zomposition generally “poor” relative to the Reference
rea —

40 ————Q—J———_“
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Next Steps

4

» Multi-variate statistical-amalyses

» Evaluate SQT with respect to TIE results

833920089



Preliminary Assessment

TERRA

|

+ Determine if one~or:more-chemical classes
appear responsible for sediment toxicity to

benthic invertebrates in the PRSA

« Perform an investigation to supplement

the sediment quality triad (SQT)

assessment being performed under the

CERLCA RI/FS

833920090



Fir A

5 el

¥ e

Field Sampling Methods

July 2000 sampling.event
Five stations in the PRSA — corresponding
to ESP stations 7, 11, 12, 13, and 14

Stations selected for apparent differences
in predominant chemical contaminant
mixtures

Surface sediment samples collected

- ‘Focations-of-FIE—

Sample Stations...

S £3 = .
= </ = WT%T e

833920091



f

—customized-Stainiess Steel

iXerUsedto—
.....Homogenize PRSA Sediment. Samples........

__Laboratory Methods

+ Followed USEPA (19

Rt £

procedures — pore water manipulations

» Contaminant chemistry analyses (comparable to
CERCLA RI/FS) performed on sediment and

pore water samples

« Sediment and pore water toxicity tests using the

amphipod Ampelisca abdita

 Additional Microtox® pore water toxicity tests

R N S R L

hase | Marine TIE

TRRRA SOLUTIONS, [N

833920092



" TIE Methods Summary

+ Initial and baseline:toxicity tests
» Multiple pore water manipulations — results
compared to baseline

 Five pore water dilutions for each
manipulation (0, 25%, 50%, 75%, 100%)

* Dose-response relationships examined —
LC50s calculated

THRRA g}& WNC.
7

“Summary of Phase | 11IE Manipulations Performed on Pore
Water Samples from Each Station

Manipulation Type i ChemicalFocus of Manipulation
Filtration city associated with particulate-

nts

AT femove toxicity assaciated with volatile
organic compounds, sulfides, and ammonia

Ethylenediaminetetraacetic acid (EDTA) chelation  To remove toxicity associated with metals

Aeration

Sodium thiosulfate (Na,S,0,) treatment To remove toxicity associated with oxidants
(i.e., chlorine), and some metals

Solid-phase extraction (SPE) through a C-18 To remove toxicity associated with non-polar

column/follow-up elution organic compounds such as pesticides,
PCDD/Fs, and PAHs

Graduated pH adjustment to To remove pH-dependent toxicants such as

pH7,pHi and pH 9 ammonia and hydrogen sulfide

SPE through a cation exchange resinfollow-up To remove toxicity associated with divalent

elution metals

Ulva lactuca treatment To remove toxicity associated primarily with

ammonia, with some secondary removal of
hydragen sulfide and organic compounds

e,
Lo —
TIERRA SOLUTIONS, NC,

8 e
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_Results

« Percent amphipod-survivalinsediments was
zero or near zero in each sample

+ Pore water toxicity to amphipods varied between
stations in initial and baseline tests

» No toxicity observed during baseline toxicity test
(pore water) at Station 11

» Some post-manipulation toxicity tests had either
high control mortality or no dose-response
relationship

)

THRRA SOLUTIONS

:

{

Baseline"
7 0 24 29
11 0 83 >100
12 0 73 <13
13 3 14 33
14 0 35 75
Notes:

? Baseline tests conducted in conjunction with TIE manipulation
samples (48 hours after initial tests).

o
P Se—
JIERRA SOLUTIONS, INC.

10

|
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Re_sylts

* No toxicity in Mlcm‘t t’eéts in pore water
samples from Stations 11, 13, and 14 —
low toxicity at stations 7 and 12

« Suggests that the following are not likely
toxicants:
— Oxidants
— Dissolved phase metals
— Dissolved phase neutral organics

11 T

Based on LC50 Analysis

AR T ETNRS S

Filtration

Manipulstion Fechniques

s R e e e
Manipulated fraction resuits compared to baseline results. . X

833920095



13

Sodium Acraic  Acrate 3
EDTA Thiomifae pHi pHY pHi

% Texicity Reduction
&

-

°

Manipulation Techniques

Manipulated fraction results compared to baseline results.

PO —
THREA SOLTIONS, e

:ﬂ

8

% Toxicity Reduction
&

8

Acrate  Acnate
Sodium Acrate pHi  pH9
EDTA Thiosulfste pH 3

Msnipulation Techaignes

Manipulated fraction resuits compared to baseline resuits.

833920096



ul tlon for Statlon 14 Based on LC50 Analysis

trprimtat

]

Fikration pHY Treat

% Toxicity Reduction
8

Sodium  Aemale  Acale
EDTA Thiosifae PH3  pHi

Cation  Cation
Extoct  Elute

=20
-40
Manipulatien Techniques
Manipulated fraction resulls compared to baseline results, TERRA WC.
15 =
- - -
TIE Results — Preliminary Interpretation
5 Results
R mmmmwmmu\lm 12 Station13 Shﬂon 14
Fitration ++ ++
Aeration VO * + +
EDTA Chelation [T + NR -
Na,S,0, Treament Metals NR + - NR
pH Adjustments Ammonia/Sulfides - + +- -
C-18 SPE Nonpolar Organic Compounds NR ++ + +
Cation Exchange SPE Metals ++ ++ ++ NR
Ulva lactaca Treatment Ammonia/Sulffides + + ++ +
TIE Interpretation Regarding 1. Partide- Particle- Partide- Particle-
Possibls Causes of Toxicity: D
toxicity P pol
organic organic organic
2. Particle-  Partide- Ammonia
associated associated
metals metals
3 Ammonia  Ammonia Low
response =
other
contributors
Notes:
++= lndcates strong toxicity reduction.
+= fow to toxicity
= indicates ineffective toxicity reduction. e
NR=nodose—response refationship or high contro} ity d in this manipulats TR ST e
16 _____g_‘n__“— e
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Preliminary Conclusions

» Toxicity characteristies-at stations
exhibiting baseline toxicity were consistent
with particle-associated chemicals
— Toxicity removed primarily by filtration

— Sediment tests had higher toxicity than pore
water tests

— Microtox® toxicity low or zero
« Ammonia may be a seasonal contributor
to toxicity _
. L LLTE SoLmoNs, e,

i

Next Steps

- Evaluate TIE resuits-with-respect to
sediment and pore water chemistry
analyses (e.g., toxic units assessment)

 Final interpretation

* Integration with SQT

833920098



SRR R B S R R R R

Action Items and’MAssignments

TIERRA _SOLUTIONS, INC.

«w

“Data Gaps for PRRI _

+ Water chemistry data- -
+ CSOdata ”
+ Tissue chemistry data (PRSA to Dundee Dam)

» Sediment chemistry data (PRSA to Dundee Dam)
» Sediment toxicity data (PRSA to Dundee Dam)

* Quantitative habitat/bird relationship for restoration
» Habitat characterization (PRSA to Dundee Dam)

» Geotechnical/hydrodynamic field data (PRSA to Dundee
Dam)

e Other =

833920099



Potential meeting-date=—Friday,
November 8, Silver Spring, MD

Dioxin sources identification analyses
Technical Work Group(s) establishment
Trustee presentation/discussion

Other?

NextMeeting . _ .

e AR e

;
«[[#
i
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ATTENDANCE LIST
PRSA Technical Meeting

September 26, 2002
NJTPA

S
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C o~ NS UG L Ve «Fm. P YCYVNY T3y IS8 2528
- e
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